This article is designed to assess the impact of real effective exchange rate (REER) 
Introduction
The exchange rate has become a growing focus of attention in the recent policy debate in developing countries. This is mainly due to two reasons. First, with increased emphasis on export-led growth and the dismantling of tariff and non-tariff barriers, the role of the exchange rate in growth and development has gained added importance. Drawing on the experience of late-industrializers in East Asia, competitive and stable exchange rates have come to be seen as a key ingredient of successful industrialization. Second, with rapid liberalization of the capital account in developing countries and the growing size and speed of international capital flows, the impact of ex-change rate swings on economic activity has undergone a fundamental transformation.
The exchange rate system of Nepalese Rupee has been pegged with Indian Rupee, the exchange rate for which is officially determined. On the other hand, India is under the managed floating rate system. The value of Indian Rupee is increasing in recent years. The exchange rate vis-à-vis US dollar has been depreciated because of increase in the US dollar rate. The Indian economy is performing well over the years and the prospect is expected to be better in the years to come, signalling the appreciation of Indian Rupee.
On the other hand, the situation of Nepal is just opposite owing to the deterioration of law and order situation of the country caused by political instability. The economy has been growing by less than 5 per cent. The conventional sources of foreign exchange earnings, that is, tourism is drying up and constant monitoring of the exchange rate movement as well as periodic revision in the parity. This is essential not only from the economic perspective but only from the view point of maintaining the confidence by Nepalese in the national currency. It is to be noted that the dual currency system was abolished after 1996 when the Nepalese currency was kept unchanged for a while even after substantial devaluation or revaluation of IC by India. Now the circulation of IC seems to be increasing again. Khatwada (2005) concludes that rather than keeping the exchange rate unchanged for a long period of time and taking pronounced devaluation or revaluation decision, applying due caution to curb the likely speculative tendencies. Even in the present context, one cannot rule out the possibility of speculative motives. The timely revision in NC/IC rate is desirable even for maintaining the Nepalese currency competitive in terms of convertible currencies.
Real exchange rates play a vital role in foreign trade and economic development. It is apparent that changes in real exchange rates (either depreciation or appreciation) have wider and far reaching economic effects. It is therefore very important to understand how exchange rates affect economic growth in Nepal. One of the macro economic objectives of Nepal is to achieve sustainable economic growth. High economic growth helps to maintain an adequate level of foreign reserves and to create and maintain a sustainable, internationally competitive exporting sector that will contribute to job creation and high incomes.
Objective of the Study
The prime objective of the study is to examine the impact of real effective exchange rate on economic activities of Nepal.
Empirical Review
A lot of researchers detected the impact of real exchange rate on economic growth using different methods in different countries. They arrived to different conclusions depending on the country, methods and time of study. This section presents the various studies done, the methods used, the countries of research and the results obtained. Domac and Shabsigh (1999) detected the impact of real exchange rate misalignment on the collective economic growth of Egypt, Jordan Morocco and Tunisia. The study incorporated the three measures of exchange rate misalignment constructed on the basis of purchasing power parity, a black market exchange rate and a structural model. Using the Three Stage Least Square Technique, the study presented that exchange rate misalignment has adverse effect on collective growth. Moreover, the results also demonstrated that the coefficients of other factors like capital growth and population growth are statistically significant with appropriate theoretical signs as mentioned in Solow growth model during the study period of 1979 to 1996. Acar (2000) assessed the effects of devaluation on output growth in Least Developed Countries. The study used the data for 18 countries in fixed effect procedures. Two separate regression analyses were applied on the basis of the division of LDCs into two different categories. First, the data from a group of 10 countries including both manufacturing product exporters and primary product exporters were incorporated to construct output growth model for a period of 25 years. Second, in order to estimate qualitative difference in terms of the effect of devaluation, the data from different groups of countries including 8 manufacturing product exporters and 8 primary product exporters were also analysed for the periods of 20 years. In addition, the role of monetary, fiscal policies and changes in the terms of trade were also incorporated in the model. The results demonstrated that devaluation had contractionary effect on the output in the first year, while it expansionary effect in the subsequent year. The results also showed that there was no any qualitative difference in terms of the effect of devaluation between manufacturing exporters and agricultural exporters. Finally, expansionary fiscal policy remained significant factor for stimulating output growth for all countries during the entire study period. Miteza (2006) assessed the impact of changes in real exchange rate on output growth in Bulgaria based on secondary data for the period of 1994 to 2004. Applying Smooth Transition Regression Model, the findings of the study revealed that the appreciation of real exchange rate bears positive impact on economic growth. Furthermore, the results also demonstrated that real exchange rate can only be contractionary if excessive money growth occurs sporadically.
Abida (2011) investigated the relationship between real exchange rate misalignment and long run economic growth in Maghreb countries. Using a dynamic panel growth model, the results indicated that the depreciation of the real exchange rate retards the process of long run economic growth. Masunda (2011) tested the impact of real exchange rate misalignment on sectoral output growth over the time period from 1980 to 2003 in Zimbabwe. The study employed feasible generalized least squares panel data techniques using data and the results of the study showed that real exchange rate misalignment is disastrous to sectoral output growth. Furthermore, the findings of the study demonstrated that depreciation of real exchange rate negatively affects the sectoral output.
In similar fashion, Chen (2012), using the date for the period of 1992 to 2008, also examined the role of the real exchange rate in economic growth and in the convergence of growth rates among provinces in China. Employing the generalized method of moments and the results of the study show that real exchange rate appreciation has positive influence on economic growth in the 28 provinces. Akpan et al. (2012) , based on quarterly time series data for the period 1986 to 2010, examined the relationship exchange rare movement and output growth in Nigeria. Using Generalized Method of Moments (GMM) technique, the findings of the study revealed that there is strong and direct impact of changes in the exchange rate on output. Akpan et al. (2012) , based on quarterly time series data for the period 1986 to 2010, examined the relationship exchange rare movement and output growth in Nigeria. Using Generalized Method of Moments (GMM) technique, the findings of the study revealed that there is strong and direct impact of changes in the exchange rate on output. Pal(2014) , using the data for the period of 1970-2006, examined the impact of real exchange rate, inflation, US interest rates, foreign exchange reserves and government expenditures on real per capita GDP growth in India. Using a smooth transition regression model, the study found that appreciations of real exchange rate have positive effects on growth.
In the context of Nepal, Thapa (2002) examined the relationship between real effective exchange rate and GDP on Nepalese economy. The study used secondary data for the period of 1978 to 2000. Employing regression analysis, the findings of the study reveal that international competitiveness represented by real effective exchange rate (REER) is statistically significant in and exhibits negative association with GDP of Nepal. This means that depreciation of Nepalese currency boosts up international competitiveness through the expansion of exports. The study concluded that real exchange rate operates through aggregate demand channel and this result is compatible with the traditional view.
Research Gap
This study modifies the model by Acar (2000) . Acar, in his model, has used economic growth as a proxy variable represented by GDP as a dependent variable determined by the changes in the directions and magnitudes of the explanatory variables such as real effective exchange rate, terms of trade, government expenditure and money supply. For the purpose of the present study, trade openness has replaced the terms of trade and government expenditure has been dropped. However, gross fixed capital formation has been added as the explanatory variables in the model.
Methodology
This section sets the analytical foundation used in this study by providing the modified model employed to empirically assess the impact of real effective exchange rate on economic growth in Nepal from 1975 to 2015. This section also includes availability of data sources, research techniques and test of stationarity followed by co-integration test and error correction model.
Data Sources
This study uses time series annual data covering the period of 1975-2015. GDP, gross fixed capital formation is obtained from Economic Surveys, the Ministry of Finance, money supply, exchange rates and trade figures are obtained from the Nepal Rastra Bank (NRB) publications and International Financial Statistical Year Book.
Calculation of Real Effective Exchange Rate
It is quite evident that Nepal quotes both buying and selling rates of NC with twenty foreign currencies. Since nominal exchange rate between NC and IC is pegged, nominal exchange rates of NC with other countries are subject to change on the basis of market mechanisms. For the purpose of the present study, Nominal Exchange Rate Index (NERi) is constructed in terms of foreign currency value quoted in local currency. Then, the next process is to construct Real Exchange Rate Indices (RERi) of NC with foreign currencies by taking price differential of Nepal with those currencies' countries. In this study, a rise in the RERi indicates a nominal depreciation of the local currency in terms of foreign currencies. Finally, a composite index is constructed for the purpose of the study i.e. real effective exchange rate. The procedures involved in the calculation of REER are as follows:
The first step involves the calculation of nominal exchange rate index (NERi) NERi = 1/ nominal rate of foreign currency unit quoted in local currency value (1) Here, NERi refers to units of foreign currency divided by the units of local currency value of those of foreign currency.
Following the first step, the next step encompasses the computation of real exchange rate index (RERi) by using following formula. RERi = NERi* (Pf/P) ………………………………………………. (2) The final step involves the calculation of real effective exchange rate index (REERi). This step adjusts trade weights on the basis of respective real exchange rate indices.
Although Nepal has trade relationship with a number of countries, there are numerous difficulties encountered in the construction of a comprehensive REER index. First, Nepal's trade with most of the countries is insignificant. Hence, there is meaningless to calculate the RER of NC with those countries for the purpose of study. Similarly, another difficulty arises due to the unavailability of accurate time series data of trade with all trade partners countries separately. Due to these limitations, the NER and RER indices are constructed with respect to IC and US dollar. Since India is a major trade partner, the share of trade with India constitutes almost 60 per cent of total trade. On the other hand besides India, most of the trade of Nepal with rest of the world is carried through the US dollar. Hence, besides IC, the NER and RER indices are also constructed with respect to the US dollar. However, this study tries to assess the impact of real exchange rate on economic growth in both IC and US dollar separately too. Finally, identity (2) 
Model Specification
To analyze the impact of real effective exchange rate on economic growth in Nepal, the explanatory variables incorporated in this study are gross fixed capital formation, trade openness, broad money supply and real effective exchange rate.
The present study adapts the model formulated by Acar. 'The reduced form equation for output in this model is formally specified below ' (Sibanda, 2005) . LnYt = α + γT+ β2Gt + β2ΔMsf + β4TTt + β5Et + εt……………………… (7) Where, Yt = Real output γ = Parameter that captures the trend rate of growth T = Time period G = Relative size of the government Ms= Money supply TT = Terms of trade E = Real exchange rate ε = Error term with zero mean and constant variance The primary objective of this study is to empirically assess the impact of the real exchange rate on real GDP of Nepal. To achieve this objective, output growth model has been formulated by including the real effective exchange rates (REER) as an additional variable to the set of explanatory variables. In this study, the dependent variable is real GDP (RGDP) as determined by the movements in other explanatory variables such as gross fixed capital formation (GFCF), broad money supply ( M2 ), trade openness ( OPEN ) and real effective exchange rate (REER ) which is regarded major explanatory variable for the purpose of the present study. Based on this information, following model has been developed: RGDP = ω0 + ω1RGEX + ω2RM2 + ω3REER + ω4RGFCF+ ω5OPEN + ω6 RTX + Ut……. (8) In order to obtain elasticity coefficients, the variables have been transformed into logarithms, the log linear form of the functions becomes, LnRGDPt = ω0 + ω1LnREERt + ω2 LnOPENt + ω3 LnRM2t + ω4 LnRGFCFt + Ut…. (9) Where, RGDPt= Current level of real gross domestic product (a proxy for national output) REERt = Current level of real effective exchange rate M2t= Current level of real broad money supply OPENt = Current level trade openness RFFCt = Current level of real gross fixed capital formation Ω1……………ωn= Parameters to be estimated and tested
Empirical Analysis
Undoubtedly, time series econometric study remains incomplete without performing stationary test on variables used for the study. Regression run on nonstationary time series variables is meaningless as it produces spurious results due to high R2 and low D.W.value. Hence it is essential to ensure that variables are stationary. This means that 'a stationary time series has three characteristics namely finite mean, variance and auto-covariance overtime' (Gujrati, 2004, p.797) . At present, two tests available to examine whether the time series variables are stationary or not. Two tests involved are: (i) the correlogram method and (ii) the unit root method.
The unit root test is widely used as formal statistical tests than correlogram. Dicky-Fuller (DF) and Augmented Dicky-Fuller (ADF) are widely used tests. To apply these unit root tests, consider the following equation.
Yt=a+p Yt-1……………………………………………………………………… (11) The time series Y is considered stationary if p lies between -1 to 1. On the other hand if p equals or greater than one then the time series is non-stationary. For time series to be stationary, the value of p must be less than one. Hence, an unit root of the series indicates the null hypothesis of unit root test. Symbolically, H0 =1 Alternatively, the unit root test measures the following process. ΔYt=a+δYt-1 +Ut…………………………………………………………………. (12) Where, δ = p-1 Δ = Difference operator.
In this context, the null hypothesis is that δ has zero value. Symbolically, Ho: δ = 0 δ will be zero in case of the value of p equals to 1 and δ will be positive and greater than zero in case of the value p exceeds 1. When the value of p exceeds one, then the time series becomes explosive. It is evident that the value of p should not exceed one for the time series to be stationary. It means that the coefficient of δ must be negative with the corresponding negative ADF t-statistics and MacKinnon critical values.
Co-integration Test
This step is used to find out to test whether two or more variables are co-integrated or not. The test is useful for establishing a long-run relationship between time series macroeconomic variables, as most of the macroeconomic variables, are non-stationary in their levels, trend over time and seem to follow random walk. Co-integration technique provides a means to avoid the non-stationary time series generated spurious regressions.
To test whether any long run equilibrium relationship would exist among the six variables, Engle -Granger two steps had to be followed:
Engle and Granger suggest a co-integration test, which involves two steps. The first step is concerned with estimating the Co-integration regression by OLS, obtaining the residual ût, while the second step involves performing unit root test for ût. To ascertain an equilibrium situation, they suggest testing the null hypothesis that ût has a unit root against the alternative hypothesis that it has a root less than unity. Since ûtare estimated, new response surface critical values need to be tabulated. 
Error Correction Model
Co-integration is concerned with restoration of equilibrium of the variable in long run if there is deviation in the short run. The error correction model is specified below: DLnRGDPt = ω0 + ω1ECT(-1) + ω2DLnREERt + ω3DLnOPENt + ω4DLnRM2t + ω5 DLnRGFCFt+ Ut…. (9) Where, ECT (-1) = One Year Lag of Error Correction Term D = First Difference Note.*indicates level of significance at 1percent or less **indicates level of significance at 5percent or less ***indicates level of significance at 10percent or less
Having established that all the variables are non-stationary at first difference, the study has conducted the Engle-Granger's (EG) residual-based ADF test. As the first step of the EG co-integration test, the study has estimated co-integrating equation using the OLS method. Table 2 reveals Engle-Granger residual based test results. Note.*indicates level of significance at 1percent or less **indicates level of significance at 5percent or less ***indicates level of significance at 10percent or less
The Engle Granger co-integration test carried suggests that there is long-run relationship between RGFCF and RM2 and Real GDP in Nepal. The R2 which is called the coefficient of determination gives the adequacy of the model. The value of R2 is 0.99 that means the independent variable in the model can predict 99 percent of the variance in dependent variable. The value of DurbinWatson statistics of 1.12 is slightly low which indicates that the equation is not free from autocorrelation in our study and the regression models assume that the error deviations are correlated.
The results of regression show that the coefficients RGFCF and RM2 are statistically significant in explaining the economic activities of Nepal. In contrary to the other variables, the trade openness, though statistically insignificant, has negative relationship with real GDP of Nepal. It implies that trade openness is not an attributing factor for enhancing economic activities of Nepal due to low export base, lack of quality products, high cost of production, difficulties encountered in transit facilities etc.
The second step of the Engle and Granger procedure is used to check the stationarity of residuals by performing the ADF test. Table 3 presents the results from Engle-Granger (EG) co-integration test. From the above results, the ADF test statistic is greater than the response surface estimates of critical values at less than 5 percent and then the study accepts H1 and concludes that the series is co-integrated. In other words there is long-run relationship between the real GDP and the independent variables under consideration. Table 4 presents the results of error correction model with overall case as follows: The result of ECM shows a negative and significant coefficient of lagged residual. This means that if there is deviation from equilibrium, 71percentis corrected in every year as the variable moves towards obtaining original equilibrium. It indicates that real GDP has significant pressure to restore long run equilibrium as it deviates from equilibrium position. This speed of adjustment is, however, statistically significant even at less than 1percent. The high speed of adjustment by real GDP may reflect that major factors affecting real GDP in Nepal which have been incorporated in the model. All the variables incorporated in the model are statistically significant in explaining the real GDP in short run. However, the statistical significance of the coefficients of RM2, RGFCF and REER shows the positive association with real GDP of Nepal through aggregate demand channel. REER, the main explanatory variable in the study, bears the positive impact on the economic activities of Nepal in both long run and short run. It means an increase in real effective exchange rate which is the depreciation of Nepalese currency promotes economic growth through enhancing the international competitiveness. This result coincides with the traditional approach to exchange rate. According to traditional view, the depreciation has expansionary effects on economic growth through aggregate demand channel. It is in the sense that depreciation of a currency will make domestic goods relatively cheaper in international market and this will enlarge the frontier of exports. With the rise in exports, eventually balance of payment difficulties is corrected.
Conclusion
The long run results of the model show that RGFCF and RM2 have a long run relationship with real GDP. However, both short run and long run dynamic relationship reveal that the negative coefficient of TOPEN indicating that trade openness does not seem to be instrumental for enhancing economic activities of Nepal due to low export base, lack of quality products, high cost of production, difficulties encountered in transit facilities etc. Similarly, the significance of the coefficient of RGFCF in both short run and long run emphasizes the role of investment in infrastructure development in boosting up the economic growth of Nepal.
Finally, it is quite evident from the study that gross fixed capital formation and broad money have remained key instrument in promoting the economic development of Nepal. It can be taken for granted from this study is that broad money supply continues to be relevant monetary policy variables respectively for Nepal. Moreover, Nepal must use the real exchange rate as one of the macroeconomic policies.
